GDH1 expression is regulated by GLN3, GCN4, and HAP4 under respiratory growth.
In the yeast Saccharomyces cerevisiae, two NADP(+)-dependent glutamate dehydrogenase isoenzymes encoded by GDH1 and GDH3 catalyze the synthesis of glutamate from ammonium and alpha-ketoglutarate. In this work we analyzed GDH1 transcriptional regulation, in order to deepen the studies in regard to its physiological role. Our results indicate that: (i) GDH1 expression is strictly controlled in ethanol-grown cultures, constituting a fine-tuning mechanism that modulates the abundance of Gdh1p monomers under this condition, (ii) GDH1 expression is controlled by transcriptional activators that have been considered as exclusive of either nitrogen (Gln3p and Gcn4p) or carbon metabolism (HAP complex), and (iii) chromatin remodeling complexes play a role in GDH1 expression; ADA2 and ADA3 up-regulated GDH1 expression on ethanol, while that on glucose was ADA3-dependent. SPT3 and SNF2 activated GDH1 expression on either carbon source whereas GCN5 played no role in any condition tested. The above described combinatorial control results in a refined mechanism that coordinates carbon and nitrogen utilization.